If the pulses are absent the clinical examination alone is enough to determine the presence of arterial disease; non-invasive tests are not necessary to make the diagnosis and they are used mainly to document the presence and extent of disease. If the pulses are weak the non-invasive tests are also unnecessary but they can provide objective quantitative confirmation. The ankle pressure at rest issimple to measure, confirms the clinical impression, and is particularly useful in obese patients or if there is ankle oedema that makes the pulses difficult to feel. If the pulses are normal, however, and the patient has pain on walking, further tests are necessary. In such patients the ankle pressure should be measured both at rest and after exercise because it is possible to have normal ankle pressures at rest, and a fall in ankle pressure after exercise may be the sole indicator of disease. Arterial disease Absent
Value of pulses, pressure index, and ankle pressure after exercise in determining the presence or absence of arterial disease.
The ankle pressure after exercise is the most sensitive sign of the presence of arterial disease A fall in ankle pressure after a standardised exercise test on a treadmill is the most sensitive measure of the presence of occlusive arterial disease. A study of 400 patients with pain on walking showed the comparative accuracy of assessment of the pulses and measurement of the pressure indexes at rest and the ankle pressures after exercise. The ankle pressure after exercise was the most sensitive index of the presence of severe disease, and relying on the pulses alone would have resulted in the wrong diagnosis in 9% of patients. Whenever the ankle pressure after exercise was increased or unchanged the aortogram was normal and the symptoms were the result of other conditions such as osteoarthritis, sciatica, or venous insufficiency. Thus if there was an increase in ankle pressure after exercise severe arterial disease could be excluded and patients spared unnecessary investigations.
How severe is the disease?
Pulses not palpable I I
From the history and clinical examination patients may be divided into three groups: * Those with mild disease and mild claudication * Those with moderate disease and severe claudication * Those with disease so severe that the limb is in danger. Further support for this comes from the Cleveland Clinic, where in a series of 1000 consecutive patients the presence of occult coronary disease was detected by routine coronary angiography in a large proportion of patients. The five year survival ofpatients with peripheral arterial disease and cardiac disease was 43% in the presence of severe three vessel coronary disease and 85% in the absence of such disease. Of those patients who had their severe coronary vessel disease corrected, however, 72% survived. Because of these figures a mortality of 20-40% at three years in patients with peripheral arterial disease is no longer acceptable. Referral of a patient for peripheral vascular reconstructive surgery provides an ideal opportunity for the diagnosis ofassociated coronary artery disease; such an opportunity may never occur again in his or her lifetime."
The questions posed by the physician and the clinical decisions that are based on the answers can be summarised by an algorithm. In my experience 10% of patients who attend because of pain on walking do not have arterial disease. I also find that 60% of the patients have mild claudication with superficial femoral occlusion and a normal iliac segment. These are treated conservatively. Thus 70% of patients are spared any further investigation and only 30% require an arteriogram.
In summary, non-invasive tests are valuable adjuncts to the history and clinical examination. They permit confident exclusion of arterial disease, assessment ofthe affected segment, and objective evidence ofthe severity of disease. Finally, objective measurements of the progression of the disease and the follow up of reconstructions can be monitored. Steady state concentrations of ozone in the stratosphere depend on the balance of the processes that form it and destroy it. Ozone is formed by the photochemical breakdown of molecules of oxygen. This occurs slowly and with a regeneration half time of three to four years. Chlorofluorocarbons are almost inactive at ground level, which allows them to rise unchanged into the stratosphere. There they generate free radicals which catalyse the photochemical breakdown of ozone. Chlorofluorocarbons have a long half life, persisting in the atmosphere for up to 100 years. Large amounts have been produced only since the second world war, and during the 1980s atmospheric concentrations increased at a rate of about 5% a year.
